












年4月 2010On Recent Macro-fluctuations and Seasonal Adjustment Problem : 
A Case of Japanese Import and Export Data 
 
Abstract 
There have been large fluctuations observed in major macro-economic variables in Japan. When 
the official seasonal adjustment such as U.S. Census X-12-ARIMA is used, it has been important to 
make the change point analysis carefully. We illustrate the related problems by using recent official 










͍ͯΔ৔߹ʹ͸஫ҙਂ͘มԽ఺෼ੳ (change point analysis) Λ৽ͨʹߦ͏ඞཁ
ੑΛྫࣔͨ͠ɻ
ݤݴ༿
೔ຊͷϚΫϩܦࡁมಈ, قઅௐ੔๏, X-12-ARIMA, DECOMP, มԽ఺෼ੳ, ঢ়
ଶਪఆͱ౷ܭతϑΟϧλϦϯά.
∗TK-10-4-8ɻ͜ͷ࿦จ͸ 2009 ೥ 12 ݄ 22 ೔ʹ౦ژେֶ೔ຊܦࡁࠃࡍڞಉݚڀηϯλʔ (CIRJE)
ʹ͓͍ͯ։࠵͞Εͨ੓෎౷ܭʹؔ͢ΔʮԠ༻౷ܭϫʔΫγϣ οϓʯʹ͓͍ͯใࠂͨ͠ݪߘʹՃචɾम






































































ܦࡁ࣌ܥྻͰ͸఻౷తʹݪܥྻ Yi (i =1 ,···,N) ʹରͯ͠ର਺ม׵Λࢪͨ͠ܥྻ
Xi (Xi =l o g ( Yi)) ʹର͠Ճ๏Ϟσϧ
Xi = Ti + Ci + Si + TD i + Ii (2.1)
Λ༻͍ͯཧղ͢Δ͜ͱ͕ඪ४తͰ͋Δɻ͜͜ͰTi͸τϨϯυ੒෼ɺCi͸॥؀੒෼, Si
͸قઅ੒෼ɺTD i͸༵೔ޮՌ੒෼ɺIi͸ෆنଇ੒෼Λද͍ͯ͠Δɻقઅௐ੔Ͱ͸Tiͱ
Ci Λಉ࣌ʹTC i ͱͯ͠෼ੳ͢Δ͜ͱ͕͠͹͠͹ߦΘΕ͍ͯΔɻྫ͑͹֤ࠃͷ੓෎౷
ܭͰΑ͘ར༻͞Ε͍ͯΔʢถࠃηϯαεہ࣌ܥྻάϧʔϓ͕։ൃͨ͠ʣX-12-ARIMA
ϓϩάϥϜ͸ݪܥྻͷର਺஋ʹରͯ͠Reg-ARIMAϞσϧΛར༻ͯ͠ɺX-11ϓϩά






∆sXi = Xi − Xi−s (2.2)
=( Ti − Ti−s)+( Ci − Ci−s)+( Si − Si−s)+( TD i − TD i−s)+( Ii − Ii−s)
ͱදݱͰ͖Δ͜ͱʹ஫ҙ͢Δɻ(͜͜Ͱ ∆sXi ͸قઅ֊ࠩͰ͋Δɻ) Ұൠతʹ͸࣌ܥ
ྻมಈΛղऍ͢Δ৔߹ʹ͸ਫ४Xi ͔قઅ֊ࠩ∆sXi(s = 12) Ͱߟ࡯͢Δ͔͸େ͖͘
ҟͳΔՄೳੑ͕͋Δɻྫ͑͹τϨϯυ੒෼͕ϥϯμϜɾΦ΢ʔΫͱ͢Δͱقઅ֊ࠩ
ܥྻ Ti − Ti−s ͸ MA(s-1) աఔ (Ҡಈฏۉաఔ) ͱͳΔ͕ɺݩͷτϨϯυ੒෼ͷϊΠ
ζ͕ແ૬ؔܥྻͰ͋ͬͨͱͯ͠΋ࣗݾ૬ؔؔ਺͸
Cor(Ti − Ti−s,T j − Tj−s)=
s −| i − j|
s
(|i − j| <s ) (2.3)
Ͱ༩͑ΒΕΔɻ͜͜Ͱs =1 2ͱ͢Δͱ̍࣍ࣗݾ૬ؔ͸ 11/12 ∼ .91 ͱͳΓඇৗʹڧ
͍ਖ਼ͷ૬ؔΛ࣋ͭܥྻͱͳΔ4ɻ॥؀੒෼Ci͕ఆৗతͰ͋Ε͹قઅ֊ࠩ੒෼Ci−Ci−s
͸MA ୯ҐࠜΛ͕࣋ͭఆৗతͰ͋Δɻෆنଇ੒෼͸ݩʑͷܥྻ Ii ͕ޓ͍ʹಠཱͳ֬
཰ม਺ྻͰ͋ͬͯ΋̍࣍ࣗݾ૬͕ؔ-1/2 ͱͳΔ MA(1) աఔͱͳΓɺܥྻ૬͕ؔੜ
͡ɺ෼ࢄ͸̎ഒʹͳΔɻقઅ੒෼ʹ͍ͭͯ͸ɺX-12-ARIMAϞσϧΛར༻͠ɺقઅ





















s)Si =( 1−L )v
(s)
i (2.5)
















͜Ͱ࠷ऴతʹ͸ظؒ 1999 ೥ 7 ݄͔Β 2009 ೥ 9 ݄ͷσʔλΛ͔ͳΓৄࡉʹ෼ੳͨ͠
ͷͰຊߘͰ͸ͦͷ݁ՌΛ΋ͱʹٞ࿦ΛਐΊΔɻ
·ͣ༌ग़σʔλɾ༌ೖσʔλͷલ೥ಉ݄ൺͷ࠷ۙͷಈ޲Λਤ 1 ͱਤ 2 ʹ͓ࣔͯ͠


























͜͏ͨ͠ҙຯ͔Β Ramp ม਺ͷར༻Λଥ౰ͱ൑அͨ͠ɻ͜ͷ Ramp ม਺͸
Ramp[t0,t 1]t =
⎧
⎪ ⎪ ⎪ ⎨
⎪ ⎪ ⎪ ⎩
−1 t ≤ t0
t−t0
t1−t0 − 1 t0 <t<t 1
































































































































































































































































































































































































































































































































ग़ɾ༌ೖʹ͍ͭͯͷਪఆ݁ՌΛͦΕͧΕද 2 ͓Αͼද 2 ͱͯ͠༩͓͑ͯ͘ɻ
͜͜Ͱߦͬͨσʔλ෼ੳͰ͸มԽ఺ͷ࢝ظɾऴظͱͯ͠ t0 ͓Αͼ t1 ͷީิΛ͍͘
͔ͭʹߜΓɺਪఆ݁ՌΛൺֱͨ͜͠ͱʹ஫ҙ͓ͯ͘͠ɻ͜͜Ͱ
t0 ͷީิ࣌ࠁ͸ɺ2008/8,2008/9,2008/10,2008/11 ͷ4 ఺,






༌ग़ : (010)(110)+ Ramp(08/9,09/1)











































































































































































































































































































































Jan-09 Feb-09 Mar-09 Apr-09
t0 Aug-08 (0 1 0)(0 1 2) ( 212 ) ( 012 ) (2 1 2)(0 1 1) (2 1 2)(0 1 1)
2951.8052 2956.9905 2974.3898 2983.8034
Sep-08 ( 010 ) ( 110 ) ( 112 ) ( 012 ) (2 1 2)(0 1 2) (0 1 2)(0 1 1)
2938.7293 2950.6826 2976.738 2986.7698
Oct-09 (0 1 0)(1 1 0) ( 012 ) ( 011 ) (0 1 2)(0 1 1) (0 1 2)(0 1 1)
2949.3526 2958.5495 2983.3814 2990.245
Nov-08 (0 1 2)(1 1 0) ( 012 ) ( 011 ) (0 1 2)(0 1 1) (0 1 2)(0 1 1)
2986.8087 2982.4431 2994.1534 2996.1219
஫ɿ
֨ηϧͷ্ஈ͸ SARIMA ϞσϧɺԼஈ͸ͦͷ AIC Λද͢ɻ
ද 2: ༌ೖܥྻͷϞσϧબ୒݁Ռ
t1
Jan-09 Feb-09 Mar-09 Apr-09
t0 Aug-08 (2 1 2)(2 1 2) (0 1 0)(2 1 2) (0 1 0)(2 1 2) (0 1 0)(2 1 2)
2988.0823 2974.3259 2986.1113 2995.6147
Sep-08 (1 1 0)(2 1 2) (1 1 0)(2 1 2) (1 1 0)(2 1 2) (0 1 0)(2 1 2)
2988.5748 2972.6874 2987.8499 3000.5334
Oct-09 (0 1 1)(2 1 2) (1 1 0)(0 1 1) (0 1 0)(2 1 2) (0 1 0)(2 1 2)
2994.2364 2979.8336 2995.113 3005.6257
Nov-08 (0 1 0)(2 1 2) (0 1 0)(0 1 1) (0 1 0)(2 1 2) (0 1 0)(2 1 2)
3013.5761 2998.9886 3011.1906 3018.7733
஫ɿ














͓ͯ͜͏ɻ๵қ౷ܭͷقઅௐ੔ʹ͓͍ͯ 2009 ೥ 12 ݄ݱࡏʹ࠾༻͞Ε͍ͯΔ Reg-
ARIMA ϞσϧΛچϞσϧ7ͱݺͿ͜ͱʹ͢Δɻ࣍ʹ 2009 ೥ 9 ݄·ͰͷσʔλΛ༻
͍ͯ AICʹΑΓબ୒ͨ͠ϞσϧΛ࠷దϞσϧ(Rampͳ͠)ͱ͠ɺRampΛՃ͑ͯબ
୒ͨ͠ϞσϧΛ࠷దϞσϧ (Ramp ͋Γ) ͱ͢Δɻͦ͜Ͱ͜ΕΒ 3 छྨͷϞσϧʹΑ
Δقઅௐ੔ͷࠩҟΛɺ༌ग़ɾ༌ೖͷͦΕͧΕͷܥྻ͍ͭͯൺֱͨ͠ɻͳ͓͜ΕΒͷ
ϞσϧͷARIMA ෦෼͸ද 2 ͷΑ͏ʹͳ͍ͬͯΔɻ
͜͜ͰX-12-ARIMAʹΑͬͯग़ྗ͞ΕΔɺReg-ARIMAϞσϧʹجͮ͘ݪܥྻͷ
༧ଌ஋Λਤʹ͓ࣔͯ͘͠ɻਤ 7 ͔Βਤ 9͕༌ग़ܥྻɺਤ 10͔Βਤ 12͕༌ೖܥྻΛ





7๵қ౷ܭʹ͓͍࣮ͯࡍʹ࠾༻͞Ε͍ͯΔ Reg-ARIMA Ϟσϧͱͦͷقઅௐ੔΁ͷར༻ (چϞσ
ϧ) ʹ͍ͭͯ͸ࠃ༑ฤ (2006) ͕ৄ͘͠આ໌͍ͯ͠Δɻ
16ද 3: ֤Ϟσϧͷ ARIMA ෦෼
چϞσϧ ࠷ద (Ramp ͳ͠) ࠷ద (Ramp ͋Γ)
༌ग़ (0 1 0)(0 1 1) ( 012 ) ( 011 ) ( 010 ) ( 110 )








Ϟσϧ (Ramp ͳ͠) Ͱ͸ɺ2009 ೥ 10 ݄Ҏ߱ͷ༧ଌ஋͸௿Լ΋͘͠͸ԣ͹͍ͷ਺ࣈ
Λ͍ࣔͯ͠Δͷʹରͯ͠ɺ࠷దϞσϧ(Ramp͋Γ)Ͱ͸ɺϨϕϧɾγϑτҎલͷม
ಈͱಉ༷ʹɺ্ঢ܏޲Λࣔ͢༧ଌ஋͕ಘΒΕ͍ͯΔɻมԽ఺ͳ͠ͷ౷ܭϞσϧΛར














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































ೖͷ͍ͣΕͷܥྻʹ͍ͭͯ΋ɺ2007 ೥Ն͔Β 2008 ೥Ն·Ͱͷؒʹ͓͚Δมಈ͕΍
΍ෆࣗવʹͳ͍ͬͯΔɻҰൠʹقઅௐ੔ܥྻ͸ɺقઅੑʹΑΔݪܥྻͷΪβΪβ͠
ͨมಈϨϯδͷதఔΛ๓͏Α͏ʹ׈Β͔ʹมಈ͍ͯ͠Δ͜ͱ͕๬·͍͠ͱߟ͑ΒΕ





















































































































































































































































































































































































































































































ARIMA ࣍਺ͷબ୒ʹ͓͍ͯɺ֊ࠩ (d) ͱقઅ֊ࠩ (D) ʹ͍ͭͯ͸ d = D =1ʹݻ
ఆ͠ɺఆৗ෦෼ͷ࣌ܥྻϞσϧͷબ୒Λߦͬͨɻ͜Ε͸ओͱͯ͠೔ຊͷϚΫϩܦࡁ
σʔλͷ࣌ܥྻతมಈ͕͜ͷ͔ؒͳΓܹ͍͠ࣄʹରॲ͢ΔҝɺI(2) Ϟσϧ͕༗༻Ͱ
͋Δͱߟ͑ͨҝͰ͋Δɻͦͯ͠ ARIMA Ϟσϧʹ͓͚Δ AR, MA, SAR, SMA ͷ࣍
਺͸͍ͣΕ΋ 2ҎԼʹ੍ݶͯ͠AIC(੺஑৘ใྔج४ɺAkaike (1973)) ͷ࠷খԽʹΑ
Γ࠷దͳSARIMA Ϟσϧͷબ୒͢Δ͜ͱ͕࣮༻తͳ؍఺͔Β͸ਪ঑͞ΕΔɻ ʢ͜͜



































ද 4: ༌ग़ʢੈքʣ[Ramp ͋Γɾچਖ਼݄͋Γ]
Variable Estimate S.E. t-value
Trading Day
Mon -0.008 0.00368 -2.17
Tue -0.0011 0.00362 -0.3
Wed 0.0083 0.00379 2.19
Thu 0.0014 0.00359 0.39
Fri 0.0084 0.00339 2.47
Sat 0.0073 0.00347 2.1
*Sun (derived) -0.0163 0.00353 -4.62
Rp2008.9-2009.1 -0.164 0.01291 -12.7
User-deﬁned
JapanHD -0.0123 0.00342 -3.6









31ද 5: ༌ೖʢੈքʣ[Ramp ͋Γɾچਖ਼݄͋Γ]
Variable Estimate S.E. t-value
Trading Day
Mon 0.0108 0.00555 1.94
Tue 0.014 0.00547 2.56
Wed 0.0042 0.00565 0.74
Thu 0.0034 0.00568 0.6
Fri 0.0085 0.00546 1.56
Sat -0.0231 0.0055 -4.2
*Sun (derived) -0.0177 0.00558 -3.18
Rp2008.9-2009.2 -0.1349 0.01197 -11.27
User-deﬁned
JapanHD -0.0204 0.00604 -3.37
ChineseNewYear 0.0253 0.01161 2.18
32ද 6: ༌ग़ʢதࠃʣ[Ramp ͋Γɾچਖ਼݄͋Γ]
Variable Estimate S.E. t-value
Trading Day
Mon -0.0096 0.00848 -1.13
Tue 0.0027 0.00821 0.33
Wed 0.0084 0.00884 0.95
Thu 0.0069 0.00886 0.78
Fri 0.014 0.00859 1.63
Sat 0.0027 0.00867 0.31
*Sun (derived) -0.0252 0.00841 -3
Rp2008.8-2009.1 -0.1491 0.01811 -8.23
User-deﬁned
JapanHD 0.0038 0.00748 0.5
ChineseNewYear -0.0446 0.01961 -2.27
33ද 7: ༌ೖʢதࠃʣ[Ramp ͋Γɾچਖ਼݄͋Γ]
Variable Estimate S.E. t-value
Trading Day
Mon 0.0116 0.00927 1.25
Tue 0.0077 0.00903 0.86
Wed 0.0142 0.00919 1.55
Thu 0.0107 0.0094 1.14
Fri -0.0011 0.00931 -0.12
Sat -0.0275 0.00926 -2.97
*Sun (derived) -0.0158 0.00928 -1.7
Rp2008.10-2009.2 -0.1108 0.01091 -10.15
User-deﬁned
JapanHD -0.0311 0.0089 -3.49
ChineseNewYear 0.1187 0.02034 5.84
34ද 8: ༌ग़ʢੈքʣ[Ramp ͋Γɾچਖ਼݄ͳ͠]
Variable Estimate S.E. t-value
Trading Day
Mon -0.0081 0.00365 -2.21
Tue -0.0012 0.00361 -0.34
Wed 0.0085 0.00372 2.29
Thu 0.0014 0.0036 0.39
Fri 0.0083 0.00337 2.45
Sat 0.0072 0.00346 2.08
*Sun (derived) -0.0161 0.00345 -4.66
Rp2008.9-2009.1 -0.1645 0.01284 -12.81
User-deﬁned






















ͩ͠ Decomp Ͱ͸ม਺ม׵ (Log Transformed) Λ Noɺقઅੑ (Seasonal frequency)
8࣌ܥྻ෼ղϓϩάϥϜ DECOMP ʹ͍ͭͯ͸ྫ͑͹๺઒ (1993) ͕આ໌͍ͯ͠Δ͕ɺ౷ܭ਺ཧݚ
ڀॴͷ্̝̥Ͱར༻ՄೳͰ͋Δɻ࣌ܥྻ੒෼Λൃੜͤ͞Δ֬཰ม਺ʹΨ΢ε෼෍ΛԾఆ͠ɺ֦ு͞Ε
ͨฏํࠜϑΟϧλʔΛར༻ͯ͠ঢ়ଶਪఆΛ؆୯ʹߦͬͯ͘ΕΔɻΉΖΜඇΨ΢ε෼෍ʹ΋֦ு͸Մೳ
Ͱ͋ΔɻDECOMP ϓϩάϥϜͷقઅௐ੔໰୊΁ͷ࣮༻తͳར༻๏ʹ͍ͭͯ͸ࠃ༑ฤ (2006) Λࢀর
͞Ε͍ͨɻ































































Wt =( 1 − L)(1 − L
12)Ramp[t0,t 1]t + St
St ∼ SARIMA(p,0,q)(ps,0,q s)
Ͱ͋Δɻ
ͳ͓ɺલઅͰͷਪఆͷঢ়گΛେ·͔ʹ࠶ݱ͢ΔͨΊɺσʔλͷ௕͞T ͸110ͱ͠ɺ
ศٓతʹελʔτ࣌఺Λ 2000 ೥ 8 ݄ɺऴྃ࣌఺Λ 2009 ೥ 9 ݄ͱͨ͠ɻϞσϧબ୒
ͷखଓ͖Ͱ͸ɺ࣌ࠁ t0 ͷީิͱͯ͠ 2008/8,2008/9,2008/10,2008/11ͷ 4 ఺ɺ࣌ࠁ
t1 ͷީิͱͯ͠2009/1,2009/2,2009/3,2009/4 ͷ4఺Λઃఆ͠ɺ͞ΒʹقઅARIMA
෦෼ͷީิ͸֊ࠩͱقઅ֊ࠩΛθϩʹݻఆͯ͠ AR,MA ࣍਺ΛͦΕͧΕ࠷େͰ 2 ·
Ͱʹͨ͠ 81 ௨Γͱͨ͠ɻ͕ͨͬͯ͠ɺ߹ܭ 4 × 4 × 81 = 1296 ௨ΓΛϞσϧީิͱ
ͨ͠ɻϞϯςΧϧϩ࣮ݧ͸ҎԼͷΑ͏ͳखॱͰߦͬͨɻ
(1) ύϥϝʔλ (p,q,ps,q s,t 0,t 1) Λݻఆ͠ɺਅͷϞσϧͱ͢Δɻ
(2) ਅͷϞσϧʹै͏ {Wt}(t =1···T)Λൃੜͤ͞Δɻ
39(3) ൃੜͤͨ͞ܥྻʹީิϞσϧΛద༻͠ɺAIC Λ࠷খʹ͢ΔϞσϧΛ࠷దϞσ
ϧͱ͢Δɻ
(4) (2)ͱ (3) Λ 500ճ܁Γฦ͢




ਤ 9 ͸ AIC ʹΑΔ SARIMA Ϟσϧͷબ୒ͷ݁ՌΛ͍ࣔͯ͠Δɻදͷॎԣ͸ɺͦ
ΕͧΕબ୒͞ΕͨϞσϧͷ AR ࣍਺ͱقઅ AR ࣍਺ͷ߹ܭͱɺMA ࣍਺ͱقઅ MA
࣍਺ͷ߹ܭΛද͓ͯ͠Γɺදதͷ਺஋͸ɺࢼߦճ਺ͷ͏ͪɺͦͷϞσϧ͕Ϟσϧ͕
બ୒͞Εׂͨ߹Λද͍ͯ͠Δɻ·ͨɺ໢ֻ͚ͷηϧ͸ਅͷϞσϧΛ͍ࣔͯ͠Δɻਤ




ද 9: AIC ʹΑΔ SARIMA ෦෼ͷϞσϧબ୒݁Ռ
AIC બ୒ MA ࣍਺ʴقઅ̢̖࣍਺
0 1 2 3 4
0 0.0% 1.6% 19.8% 4.2% 0.4%
1 0.0% 28.8% 10.0% 3.8% 0.4%
AR ࣍਺ʴقઅ AR ࣍਺ 2 0.0% 5.6% 4.0% 9.4% 1.2%
3 1.0% 1.4% 1.2% 3.0% 1.4%
4 0.0% 0.2% 1.0% 0.8% 0.8%
40ද 10: AIC ʹΑΔ Ramp ෦෼ͷϞσϧબ୒݁Ռ
AIC બ୒ t1
Jan-09 Feb-09 Mar-09 Apr-09
Aug-08 15.4% 16.2% 10.4% 8.6%
t0 Sep-08 5.6% 9.2% 1.4% 2.0%
Oct-08 4.4% 5.8% 2.6% 1.8%
Nov-08 5.0% 6.4% 2.8% 2.4%
ͳ͓ɺX-12-ARIMA ͸ɺAIC ͷଞʹ AICC (Findley ࢯʹΑΔิਖ਼ AIC)ɺBICɺ
Hannan-Quinن४͕ग़ྗ͞ΕΔɻ೦ͷͨΊಉ༷ͷϞσϧબ୒ΛBICΛ༻͍ͯߦͬͨ
݁ՌΛਤ10 ͓Αͼਤ 11 ʹ͓ࣔͯ͘͠ɻ
͜ΕΒͷ݁ՌΛݟΔͱɺAICͷ৔߹ͱಉ༷ɺARMA෦෼ͱRamp෦෼ͷ྆ํʹͭ
͍ͯฏۉతʹ͸ਅͷϞσϧΛ࠷దϞσϧͱͯ͠બ୒Ͱ͖͍ͯΔ͜ͱ͕෼͔Δɻͨͩ




έʔεͷׂ߹͸ɺAIC ͕4.2%ɺBIC ͕ 7.8% ͱͳͬͨɻ







41ද 11: BIC ʹΑΔ SARIMA ෦෼ͷϞσϧબ୒݁Ռ
BIC બ୒ MA ࣍਺ʴقઅ̢̖࣍਺
0 1 2 3 4
0 0.0% 10.2% 27.2% 2.8% 0.0%
1 0.0% 54.4% 2.2% 0.0% 0.0%
AR ࣍਺ʴقઅ AR ࣍਺ 2 0.0% 1.4% 0.4% 0.2% 0.0%
3 1.2% 0.0% 0.0% 0.0% 0.0%
4 0.0% 0.0% 0.0% 0.0% 0.0%
ද 12: BIC ʹΑΔ Ramp ෦෼ͷϞσϧબ୒݁Ռ
BIC બ୒ t1
Jan-09 Feb-09 Mar-09 Apr-09
Aug-08 13.2% 14.2% 9.2% 7.2%
t0 Sep-08 8.8% 6.6% 1.4% 4.0%
Oct-08 4.0% 5.6% 3.8% 2.4%
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